STD/92-118 

N 9 3 - 2 0 5 0 

CHARACTERISTICS OF STORAGE RELATED CAPACITY LOSS 

IN NI/ Hz CELLS 


H. Vaidvanathan 
COMSAT Laboratories 
Clarksburg, MD 20871 


The changes in the capacity, voltage and pressure profile of flight 
configuration Ni/H2 cells when they are stored for extended periods is 
examined in this manuscript. The Ni/Hz cells exhibit capacity fade phenomenon 
regardless of their design when they are stored at room temperature. Capacity 
loss also occurs if old cells (5 years old) are stored in a very low rate trickle 
charge (C/200 rate) condition. Periodic recharge technique leads to pressure rise 
in the cells. Conventional trickle charge (C/100 rate) helps in minimizing or 
eliminating the second plateau which is one of the characteristics of the capacity 
fade phenomenon. 
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COMSAT Laboratories 
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COMSAT LABORATORIES 
CLARKSBURG, MD. 20871 




CAPACITY MAINTENANCE AT VARIOUS STORAGE CONDITIONS 
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Very low rate trickle charge 6 months Capacity declined for 5 year old batteries. 

C/290 at 0°C 


VARIATION OF ADDITIONAL CAPACITY AT LOW VOLTAGES WITH 
STORAGE TIME AT ROOM TEMPERATURE 
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DAYS IN STORAGE 
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BEFORE TOP CHARGE 
AFTER TOP CHARGE 
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CHARGE/DISCHARGE DATA FOR S/N 15-1110 


C/> 

CD 

O 

CO 

O 

Immm -O 

5 3 

go s 

S3 

g ° 

GJ o 
IV>‘» 


-J 

-I 

LU 

o 

Q 

LU 

QC 

O 

H 

CO 

O 

t 

DC 


o 

QC 

U. 

LU 

QC 


CO 

CO 

LU 

QC 

Q. 



CLCLUincnZlQ^LJ \ Q_ CD h 


1992 NASA Aerospace Battery Workshop 


- 256 - Nickel-Hydrogen Storage / Capacity Fade Session 


CHRRGE TIME (HOURS) DISCHRRGE TIME (MINUTES) 




1992 NASA Aerospace Battery Workshop 


-258- Nickel-Hydrogen Storage / Capacity Fade Session 


TEMPERATURE (°C) 



TGA INTEGRAL AND DERIVATIVE PLOTS FOR PO 

EP/I-V CELL S/N 06085 
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TEMPERATURE (°C) 
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STRUCTUAL FORMULAE PROPOSED FOR THE ACTIVE MATERIAL 
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Literature Data 


TEMPERATURE DEPENDENCY OF CALCULATED EMF 


CO 5 

si 

s * 

CJ u 

A;;A 

i*>:> 


r X 

<§- 


Data published by D. D. Macdonald and Mark L. Challingsworth in "Thermadynamics 
of Nickel-Cadmium and Nickel-Hydrogen Batteries 11 
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The second plateau which appears is particularly 
prominent at high temperatures 

Low temperature cell capacity is lower in the cycle which 
immediately follows a 20-25°C capacity cycle 
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COMSAT Laboratories 
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